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adopted. Inasmuch as an enveloping rainfall depth-duration curve represents
the greatest volume and highest intensities represented in any of the basic
storms, a design-storm estimate based thereon will assure a more conservative
flood-discharge estimate than any one of the basic storms, regardless of storage-
discharge characteristics of the natural basin or artificial reservoirs.

Although hypothetical hydrographs derived from rainfall estimates based
on an enveloping depth-duration curve are somewhat more conservative than
would be obtained from a depth-duration curve for any individual storm, the
difference may be small. In basins characterized by rapid concentrations of
flood runoff and small valley storage capacities, the critical flood would result
from intense rainfall of relatively short duration. In such storms, runoff from
rainfall of longer duration would not add appreciably to the flood peak but
would simply prolong the flood. On the other hand, in basins characterized
by large natural or artificial storage capacities, the high rate of runoff from
short-duration, high-intensity rainfall would be modulated by storage to a
large extent, and the effect of the longer-duration rainfall would be of greater
importance. For use in computing hypothetical hydrographs, rainfall quan-
tities for convenient unit periods of time are scaled from the adopted envelop-
ing depth-duration curve. A unit period of 6 hr is a convenient standard for
areas larger than approximately 100 sq mi. The sequence of rainfall increments
necessary to give the critical rate of runoff can be arbitrarily determined by
trial applications of the unit hydrograph to various groupings of the incre-
ments, inasmuch as it has been shown by records that the maximum rainfall
intensities can occur near the beginning, middle, or end of the precipitation
period. A typical arrangement of rainfall increments is shown in the hyeto-
graph of Fig, 17.

The following procedure may be used to obtain an estimate of the TnfrYiTmTm
probable volume of rainfall-excess to be expected from a design storm resulting
in rainfall quantities corresponding to the adopted enveloping depth-duration
curve.

(a) The minimum initial loss and infiltration index values to be expected in
the basin under study during the season in which the design storm is likely to
occur are estimated by analyses of hydrologic records for the particular basin.
(See Art. 16.)

(6) Rainfall quantities during the first periods of the design storm are as-
sumed to be lost to runoff until the accumulative rainfall is equal to the initial
loss, and thereafter a uniform rate of loss equal to the TniTnTrmm infiltration
index is assumed. The computations are illustrated by data tabulated beneath
the hyetographs in Fig. 17.

In estimating rainfall-excess quantities in the manner outlined above it is
assumed that rainfall-excess during successive periods of the design storm
would have approximately the same areal distribution as occurred during the
storm considered in deriving the infiltration index. If such an assumption
cannot be made without the risk of serious error, either Method 2 or 3 should
be followed in preparing the design-storm estimate, in order that the effects of